MATHEMATICS STANDARD GRADE SECOND PAPER

.
Possible Answers November - 2004 301-2/2

TANALYTICAL GEOMETRY

l
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" QUESTION 1

[ 21]

T

_

44—
|
\ 4
Ll ] _;2 'l - o o B - -
m — 5
DE Xy — X| M correct formula
. a4
242
i)
4
_ =3 correct answer
2 v/ A Answer only 2 marks
(2)
. mé =m s o o o rrect formula /
1.2 tan 8 =m 7 i co ormula
—3 substitution
— 5 JSLca
Ref angle =56,31° correct O

0 = 123,69“ JCA

(3) | incorrect rounding off — penalty 1

! mark IN THIS QUESTION ONLY
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concept of perpendicular lines

cannot use 1 4 to én_gwér 1.3

P =

! nswer only k=-4 - no mark§]

correct sub. in correct formula

Subst. gradient and point M

(or any other acceptable form of the

— - s o —3_ ] T T —-
1.3 |
DE L EF |
v A
-3 k+2 _
— X - = — substitution
2 -] =3
k+ 2 _ _2_
-3 3 Jca
k+2 =-2 simplification
k =—4
1.3 oR - B
My = A
DE 5 gradient
k+2
Mg =~ JM
—1-2 substitution of k = -4
_ —4+2 _ 2 v A
-3 3 answer —!
-3 _ 2 S
My X Mgp = — X —=—1 €A
i i DE EF > 3
14 - .
JM4 2
Midpt of FE =M = [:—-1-+2;- — )
| 2 2
I _ (_1_;_3 ) A | calc. x and y correctly
I 2
|. (2) ["Answer only FULL marks
T 5 | “
M(—;-3 ) ; Mpg=—
I ( 5 ) DE = 5
v cA
Equation is y +3 = -3 (x — 1 ) M | correct formula
| | 2 2
| 1 |
| 2y+6 =-3(x-3)  fca e
simphfication
| 2y +6 = —3x+ & |
2
I 4y + 12 = — 6x +3 .
equation)
-3 9 |
4y+6x +9=0o0ry=-—x—— S A |
I 2 4
OR |
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i ., i e _ 4 N

OR
; y=mx+c « M correct formula
l 3 1 correct substitution

3= = ()
| 3 2 (2 rte J CA
I ~12+3 .
L 4
[ A v ca correct ¢
[ 4
|y = -3 o 2 v CA (4) substitution in correct formula

2 ) (any other version of the equation)
1.6  DE = \/(_2 _ 2)_3 _;Ezl + 2)2 _-J M B B COITECt?BHHUI?. -
k
i
* = J16+36
= /52 or72 v A correct answer
|
i bst.
!EF = JOFIPH(2+47 o um >
= J9+4
= JI3or36 VA correct answer
1 . M
Areaof ADEF = 2 Ri correct area formula (or trig. area
_ —1—-DE.EF formula)
5
J CA 7 CA subst. and simplification
Area of ADEF = -%- J52 413 =13 units’
do not penalise for units or rounding
or 12,96 (7)

off

if calculator is used , no penalisation
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-

Sk R EIT = et

 QUESTION2 [18]

|'

211 [ x2+yr = P JM L - - | formula
| =(-3 P+ 42 v a . Subst. |
= 0+16
= 25 /CA correct answer I
if x*+y2 =35 - ﬁarké]

OR |

| Equation: x? +y*=23 VM LadL A |

| (3)
_‘I I _ : _ e — ]
2-].-:_2 C(S,O)H_JC§_JA ) - () ! o 3 . ]
2.1.3 | _4-0 subst. in correct formula
Moa = "3, v M
4 . . ‘
. /A simplification
3
Mpy = % J CA (3) | perpendicular gradient
answer only — full marks
R — . - —

I XX+tyy=r M

| (-3)x+4y=25 ¥ A
subst. in correct formula

| 4y =3x +25
| simplification
YT 47

gradient
| lanswer only: full marks

‘ o Mpp — 1 v ca |
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i el FIPSSTETY i

S e St e ‘--6_
1 2.1.4 ‘
ion of BD: 4 = : + 3
IEquatlono Ly — —-:l—(x ) M [ ca
3 0
4= —x+ —
J 4 4
l 3 s YA
Y TS
OR 4y =3x +25
v o ) " -
v CA
4y —16=3x+9
dy =3Xx+25 f cA
|
or y = 3.1'4‘-2—2 OR 4y =3x +25
4 4
OR
y=mx -+ ¢
4
| 16 +9 =4c
25
—C
4
y = é-.>c+ 2 v/ ca OR dy = 3X +23
4 4
|
|
|
| OR
xx+yy=r ¥M

(3)x +4y=25 ¥ A

| 3x+dy=25 VA

| correct formula and subst

- simplification

| correct formula and subst.

simpliftcation

correct formula and subst.

substitution of ¢ and m

correct formula 1

- substitution

-

equation
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D R — . —

y—4 = -5(x-1)
y =_.5X +9 v ca

&)

| Imark

-7 -
2.1.5 i T B ] |
3 75 subst.
CD: q=—;1—(5)+—4- / CA D(5;q)
_ 40 10 JCA simpliﬁcati{il
4 [Answer only FULL marksl
OR
DA = ]:Z)C : : . YCA tangent to circle
(5+3Y+(y—-4) =(5-5 + (y-0)
b _ 2
64 +y' -8y +16 =Yy substitution
—8y = 80
_ s CA
y =10 simplification
(2)
Bt - _ - o ]
mp = 2(mMgy) oM correct relationship
v A
y -4 |: 1+4 | YA
= 2 correct subst.
X —1 —-]=-1 |

simplification

any equivalent form
if lengths are used — breakdown nol
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QUESTION 3 o - ['1'6]—|

3 Y ) L o ) | correct value coso - 1
31 c0s 6 =— 3 v A v
4
yz = 12 .. x2
=16-9
y=+7 VA correct y value or on the sketch
vCA JCA
| " substitution of values
1zsine.tane=12.l/z.-‘/i |
| 4 -3
=_"7T v CA (6) Slmpllﬁcatl on
321 | cot(90°—a).sin (180°+0) " ) B
tan (360°—a)
YA /A g
(tan o)(~sin o) correct reduction with signs
l . —tano _-‘/ A | (this step could be ommitted)
=500 -y (4)
I simplification
if angle lefi out — penalty _L_marﬂ
322 | i o ]
sec120° ( cosec 315°+ cot210°) |
| J A JA J A
= —gec 60° (—cosec 45°+cot30° ) correct reduction with signs
|
v CA
| v/ CA ¥ R
IR PR '
- (_‘“1‘““ + +/3) correct subst. of special angle ratios
OR —2(-+2+43) OR 22 -243 | _ _
| if calculator used — no marks
6 - -
©) | full mark if answer given in surd}

- =
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.0«

QUESTION 4

4.1

Turning points need not be in coordinate form

450 90°
-1
For each graph

v  shape

|

| v  y-intercept
v  turning points
v  x-int

(3)

§0° x

_ g(x) = cos x

l l !if %raﬁh out of domain — penalise | marﬂ

| 4.2.1 J: v CA
ye [-1;1] o -1<y<l | notation and endpoints
(2) |
4.2.2 |1 v CA o - - reading from graph
(1) or answer only
1 423 J CA J CA J_;otation_ - one mark for each correct
x e (90°; 180°) or 90°< x < 180° endpoint of interval and one
(3) mark for notation
S— :
4.3 180° 4 A (1) Answer
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-10 -
QUESTION 5 ) - - (0]
" — - 4 i - - - — = i
5.1
v A 0 for splitting correctl
' | i
LHS= S8 tan + o v A 4 ° ’
cos© cos6 I
v CA 7 on if in first step cancellation of cos
= tan @ tan 0 + 1 | 0 - max. 1 mark
= tan 20 - | correct simplification
= sec” O
. simplification |
= R.H.S e . - i
Penalty of 1 if working with
LLHS and RHS simultaneously
| Ese ofx,ga;ndr -ng_marl<—§]
i OrR - N l
| : |
: 6
| I [HS = sin t:ane +cos 0 F
cos 0 |
_ e/ A |
sin 0 7 4 cos B
_ cos® correct identity
cos O
v A
sin26 +cos’6 1 l simplification and multiplication
— -
cosO cosO
v M
|
_ §in*0 + cos*0
I - C(;SZG'_ v ca
v ca
= | simplification
cos? ©
| | = gec’8 =RHS 4!
52.1 | sin O = tan 323° B B - - _
sin@=—075... YA correct value
Reference angle = 48,90°
9=180°+ 4890° ¥ CA ' angle in third quadrant
= 22890°  CA (3) correct £
Penalty if cos 6 = 228,9
Answer onfy full marks l |
15.2.2 sec( 0+ 10°) =sec (228,9° + 10°) - ;
| = sec 238,9° v CA substitution from 5.2.1

(2)

| an:v_er only full marks - l
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| QUESTION 6

| AD? =b* - CD? ey (pythagoras)
| AD? =¢? —DB?

b2 —CD*=c* -DB* ¥ A

c2=Db?2 +DB*- CD?

| =b?+ (a—CD)?2-CD?

| =b3+a2—2a.CD v A

| But CD=cosC v A

T —

b
. CD=DbcosC ¢ a

||;'...--.‘1.."‘|1.|----i|j.jll|iiiiutiitliililllill!"i‘ """"""""""""""""""""""""""""""

' & =AD? +DB? Y M

| =AD? +(a—-CD)’

= AD? + a° — 2.2.CD +CD’

= a2’ +(AD’+CD*)-2.a.CD 4

but AD?+CD*=p? VA

and CD—cosC A

b
. CD= bcosC v A

OR J A
02=(XA—XB)2 +(YA-YB)2 v'M

v a
c2=(bcosC—ay+(bsinC-0)2 v A
| =b?cos?C—2abcos C+a2+b*sin2C A
| =b?(cos? C +sin? C) —2abcos C+ a? v A

=92+ b? — 2abcos C

H*-__--_——-_--.——#-—ﬂ-----—_-““_”-—_—#_--———-----_-mﬂ_—

l Place C in standard position. A(b cos C; bsin C)and B(a ; 0)

(6)

6.1 H' Draw AD L BC produced. /M or shown on the diagram

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

c D B
4 a ———p

| penalw of 1 mark — ifﬁght angle

not shown or written in words

...||..|"||tl.;jll.p[j|j||1g;|.qi."}i.|||||-‘I}|'I'ilI.iiillijjjtrigniil'i iiiiiiiiiiiiiiiiiiiiiii

penalty?fl mark — if right angle
! not shown or written in words

A (bcos C; bstnC)

lfirst mark could be given on _s_lg_t_a_tch if]

Ionlz first step was done|
no penalt.lif axis nc;t_ drawn
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.

B - 12 - .
6.2.1
p 0,7 Q
0,5
]
. M |
12= (0,5*+(0,7)* - 2(0,5)(0,7) cos P A using cosine rule
1=0,74~-0,7 cos P | subtitution
| cosP= 026 _ 03714285  ca
0,7 correct value of cos P
A correct ref angle
P = 180°-68,20° VYA
A
= 111,80°  ca correct P
(5) | [no penalty for rounding off|
OR
2 3 42 using cosine rule
cosP = (3 2O =1 W oA subtitution
2(0,5)(0,7 )
| _ 2920 _ (3714285
0,7 < CA correct value of cos P
A #) O JA
P = 180° 68,20 correct ref angle
= 11,80° /ca correct value of p
6.2.2 B B ) ) Area rule
I- Area of A PQR=—;— qrsinP 7,
- _1_ (0 5) (O 7) sin 111.8° v/ CA correct substitution,
2 3 » ?
_ 2 —— .
=0,16km ¥ L answer - no penalty for incorrect
OR rounding off
| Area of A PQR= }f qrsinP /M o o
Area rule
= % (500) (700) sin 111,8° v CA
l | correct substitution
| =162485.02m* Y CA (3)
answer
@swer only full marks

No penalty if units ommitted
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- 1 «
[63.1 |
A Correct value |
D=90° ¥ A (1)
630 T BD - B - applying sine function correctly
sin @ = —— s
BC M
hC = D correct BC
a sin O v ca
or pcosecH
| OR
- BC  BD J M |
|  sinD  sinC sine rule
| _ p-sin90° _ p
BC TN 2in v ca (2) correct BC
633 | InA ABC: B -
A v A
B1= 180°~ Za (1) | correct ans.
I using sine rule
6.3.4 _AC . BC v M
sin Bl sinA
I finding AC
r BC.sinB
. sin A
v CA J CA A
l l . ’ | G [11 30 — 5__2_“_]_ correct subst, for BC & Bj
sin O sin o |
_ psin2o l
. sin 6.sin « ;
OR
AC  _ BC v M
sin(180°-2a) sinc using sine rule
v ca subst.
| sin(180°-2q.
AC = BC. ( _ ) v A finding AC
Sin ¢
v ca
P Sin2a

sin@ sina

(4)

correct subst. for BC
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-14 -

QUESTION 7

7.1

v R

(£ atthe centre =2x Z at the circum)

O, =110° /s

OR

Al
MEO =55 ¥ SR (MO = OE)

A v SR
Oz = 55°+55° (ext. angle of A)

=110° (2)

il el O il Tk

CE o "

7.2

o s
M E N =90°

v s

(angle in semi-circle)

A\ N

S=N v R

Z s in the same segment)

=350 YS(/sinan)
OR
In A OEN ,

v SR

N I\
N+E3 =70° (ZsinaA)

N A
E3=N  (ON=OE)¥ SR

~ 180°—110°
2
=35° s

JS JR
A Al
S = N= 35° ( Zsinthe same segment) (5)

different reasons could be found here

| (ext angle of triangle)

Sum of angles of friangle

OR
I's v R
N AN
S=N (<sin same segment)
; v s v R
= -2-01 ( £ at the centre =2 £ at the
circum)
I |
2 {
=352 Vs
I OR
. v s v R |
O = 70° (adj. suppl. £ s)
J I
AT R V4
S= 5-01 (£ atthe nfte
=2 / at the circum)
=35° s
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[ QUESTION 8

8.1
Constr. Draw diameter AQOE, with E on the circle.

v M

Join EC . or shown in the diagram

Proof:

. s

Al
Ay+A2 =90° (radius .. tangent) ¥R

N N
Ci1 +C2 =90° (£ in semi-circle) v sir

A A
Az +E=90° (sum £ s in a triangle)  s/r
A A\
Al =E
N
=B (£s in same segment) v s/R
| | D
A 4
. DAC=B
e —

Constr. Draw diameter AOE, with E on the circle. Fx

Join EB .or shown in the diagram

v s
N FAN
Al +A2=90° (radius L tangent) VYR

A\ N
B +B2 =90° (£ in semi-circle) v s/r

if line not drawn through O, but
_'"USE'd‘ assuch;penaltybflmark

AN A\
but A2 =B, (Zs inthe same segment)  S/R
A\ AN
Al = Bl J S
A N
DAC=B
i — —
const: Join OA and OC or shown in the diagram
v M
FAN
Let B =x
. v SR
COA = 2x (Zatthe centre =2 Zat the circum. )
A JS/R
A2 =90°-x (ZsinaA;OA = OC)
A A JS JR

but Aj +A2 =90° (radius 1 tangent)

Vs
(6)
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[8.2.1 B

. FA Fat i
523 By P + P> = 90° (diamltan) « SR
| T Py +Py =180° (/) v SR
A =T=90° Vs
v R

| - APTR is cyclic (ext. Z=int. opp. £)

L ;OR

| Q
N
J )
R

‘ T'

A A Vs v R

Pi=As5 =X (tan— chord)

. v SR
=A2=X (vertically opp. £5s)
A S
=0Q =X (tan— chord) v R (5)
822 | -

P =Q= X
| /R

or alt. Zs equal (1)

823 () | A " -
@) A1 =90° 5 (Z in semi-circle) /R
P4l A\

| As = Ap = 90° (vertically opp. Zs) ¥ SR /R
|

* PN is a diameter of the smaller circle. (subtends 90° at circum.)

s 7
I P,= N (tan-chord ) ¥ R
| but N = R, (alt. Zs, /) v SR

v R

I -.- 132 — ﬁz
APTR is a cyclic quadr. (ext. £ = Int.

I opp. L)
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_ -A7- .r _
A A J A - '
| OR A2 +A3=90° S (A1=90°& /s in stline) ]
|2 & |
P; + P2 = 90° (diam.ltan)
T+P1+P2 =180° ( /) 7 s
A
T=90° s
| A A A
A2 +A3+T=180°
. . v R |
APTR is cyclic  (opp. £ s supp.)
OR
N R v sr |
R2 =90°~x (A =90°from sum of £s of A) |
AN A
P +P2 = 90° (diamltan) /¢
A .
P, = 90°—x ¥ S
ﬁz"_" ﬁ.z
o . v R
. APTR iscyclic (ext. £=int. opp. £)
(4)
. _ - N ) l
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-18 -
" QUESTION 9 ]
9.1 )
A
D
M N
|
B c E F
Proot
AAMN = ADEF Y5  (5,48) /'R
X ICh - B /s (congruency)
A A )
but B = E (given)
N\ A
and Mj = B v s
. MN || BC (corr. £s equal) v SR
29, e (line || one side ofaA ) SR
AM AN
AB AC (6)

reason or proved
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- 10 -
9.2.1 B '
|
|
p B
A
Q \
In AAPQ and AACB: C
A= A / SIR
; A=A (commen) Any of the 2 angles
1 A A
P =i Vs (ext. £ of cyclic quad.)‘/R
d A A
’ = t. £ of cycli d
Q2 . (sum Zs of &) or (ext. £ of eyclic qua ) £ £ or equiangular or third angle
L AAPQ|l AACB (£, 42 YR (4)
922 | i
v s v R : . .
AQ PQ if candidates start with .., no reason
i (A APQ || AACB) |
AB BC necessary — follows from 9.2.1
A P
AB AR substitution
AQ? = AB.PQ (3)
931 | In AHKG: o . - | H
R
FG 9 Y5 . ..
— = = (line || one side of a A) or
2 3
| (proportionality theorem) or (RF // KG) |
5 | - FG=6units ¥ CA
lanswer only — 2 marks | (3)
9.3.2 - s OR B
_ v R
GD EG _ 1 : ; In AHKG, HK || DE
but —= = (line | one side ofa A) or 7S SR
GH GK 4
. GD GE 1 ; ;
_ —— = —— = —  (line|| one side ofa A)
propotional theorem or ED// KH DH EK 3
ropotional theorem or
GD= - .GH v ca . |
4 ED// KH
_1 8) ¥ cA
4 6-FD _ 1
. FD =6-2=4units  caA (5) =2+FD  CA

18 - 3FD

~FD = 4 units ST




